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Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 
Listing of Claims: 

1 . (Currently Amended) An image reading apparatus for processing, for each 
reading line, image data outputted from an image sensor, said apparatus comprising: 

contour detecting means for detecting, for each object reading line, a pixel pixels with 
the quantity of change in density higher than a threshold value as a probabl e edge point probable 
edge points thought to be [[a]] document edge points point and an edge point of a projecting area 
where a light source outside the image reading apparatus is projected , and 

contour correction means for determining whether [[the]] each probable edge point is a 
rjnHjm p nt o .Hg P . point indicating the position of a docum e nt e dge the edge point of the projecting 
area or not, on the basis of the position of said probable edge points peart, said contour 
correction means recognizing the probable edge points except the edge point of th e projecting 
area as the document edge points point a s the document edg e point, upon d e termining the 
probabl e edge point to be the docum e nt edge point , 

2. (Previously Presented) The image reading apparatus of claim 1 wherein said 
contour detecting means is provided with density change calculating means for working out the 
quantity of change in density on the basis of the image density of pixels around an object pixel. 

3. (Currently Amended) The image reading apparatus of claim 2 wherein said 
contour detecting means is provided with judgement means for detecting the object pixel as 
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[[said]] a probable edge point if the values of the respective pixels are identical when the 
densities of a specific number of consecutive pixels either in the direction of scanning or 
opposite direction of scanning are binarized on a specific slice level. 

4. (Currently Amended) [[The]] An image reading apparatus of claim 3 for 
processing, for each reading line, image data outputted from an image sensor, said apparatus 
comprising: 

contour detecting means for detecting, for each object reading line, a pixel with the 
quantity of change in density higher than a threshold value as a probable edge point thought to be 
a document edge point, and 

contour correction means for determining whether the probable edge point is a document 
edge point indicating the position of a document edge on the basis of the position of said 
probable edge point, said contour correction means recognizing the probable e dge point as the 
document edge point, upon determining the probable edge point to be the docu ment edge point, 
wherein 

said contour detecting means is provided with density change calculating means for 
working out the quantity of change in density on the basis of the image density of pixels around 
an object pixel, and 

said contour detecting means is further provided with judgement means for detecting the 
object pixel as said probable edge point if the values of the respective pixels are i dentical when 
the densities of a specific number of consecutive pixels either in the direction of scanning or 
opposite direction of scanning are binarized on a specific slice level wherein 
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when each reading line is scanned in a specific direction and the density values of a 
specific number of consecutive pixels in the opposite direction of scanning from said probable 
edge point are binarized on a specific slice level, said judgement means recognizes said probable 
edge point to which the values of the respective pixels are identical and judges as a first probable 
edge point the probable edge point first recognized out of recognized probable edge points, and 

wherein when each reading line is scanned in a specific direction and the density values 
of a specific number of consecutive pixels in the direction of scanning from said probable edge 
point are binarized on a specific slice level, said judgement means recognizes said probable edge 
point to which the values for the respective pixels are identical and judges as a second probable 
edge point the probable edge point first recognized out of recognized probable edge points. 

5. (Currently Amended) [[The]] An image reading apparatus of claim 3 for 
processing, for each reading line, image data outputted from an image sensor, said apparatus 
comprising: 

contour detecting means for detecting, for each object reading line, a pixel with the 
quantity of change in density higher than a threshold value as a probable edge point thought to be 
a document edge point, and 

contour correction means for determining whether the probable edge point is a document 
edge point indicating the position of a document edge on the basis of the position of said 
probable edge point, said contour correction means recognizing the probable e dge point as the 
document edge point, upon determining the probable edge point to be the docu ment edge point, 
wherein 
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said contour detecting means is provided with density change calculating means for 
working out the quantity of change in density on the basis of the image density of pixels around 
an object pixel and 

said contour detecting means is further provided with judgement means for detecting the 
object pixel as said probable edge point if the values of the respective pixels are identical when 
the densities of a specific number of consecutive pixels either in the direction of scanning or 
opposite direction of scanning are binarized on a specific slice level, wherein 

when the densities of a specific number of consecutive pixels either in the scanning 
direction or the opposite direction of scanning from the object pixel are binarized on a specific 
slice level in an object image of which the density change quantity is regarded by said density 
change calculating means as less than said threshold value and not lower than a second threshold 
value which is less than said threshold value and in case the values of the respective pixels after 
binarization are identical, said judgement means detects said pixels as tentative probable edge 
points. 

6. (Previously Presented) The image reading apparatus of claim 5 wherein, when 
each reading line is scanned in a specific direction and the density values of a specific number of 
consecutive pixels in the opposite direction of scanning from each tentative probable edge point 
are binarized on a specific slice level, said judgement means perceives said tentative probable 
edge point to which the values of the respective pixels after binarization are identical and judges 
as a first tentative probable edge point the tentative probable edge point first recognized out of 
said recognized tentative probable edge points, and 


5 


MAR - 7 2007 


Application No.: 09/970,08<r ' 

when each reading line is scanned in a specific direction and the density values of a 
specific number of consecutive pixels in the direction of scanning from each tentative probable 
edge point are binarized on a specific slice level, said judgement means perceives said tentative 
probable edge point to which the values of the respective pixels after binarization are identical 
and judges as a second tentative probable edge point the probable edge point last perceived out 
of said tentative perceived probable edge points, and at the same time, 

when said second tentative probable edge point is not detected on the reading line to 
which said first tentative probable edge point belongs, said judgement means regards said first 
tentative probable edge point as a first probable edge point, and 

when said first tentative probable edge point is not detected on the reading line to which 
said second tentative probable edge point belongs, said judgement means regards said second 
tentative probable edge point as a second probable edge point. 

7. (Currently Amended) The image reading apparatus of claim 1 wherein said 
contour correction means determines as permissible scope a scope of a specific distance on an 
object reading line on the basis of a straight line passing through two probable edge points 
detected on separate reading lines between which a specific number of reading lines are 
intervened, and recognizes a probable edge point on the object reading line in said permissible 
scope as [[said]] a document edge point. 

8. (Currently Amended) The image reading apparatus of claim 1 wherein said 
contour correction means determines as permissible scope a scope of a specific distance on an 
object reading line on the basis of a probable edge point detected on a reading line separated 
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from the object reading line by a specific number of reading lines, and recognizes said probable 
edge point as [[said]] a document edge point when said probable edge point on the object reading 
line is present in said permissible scope. 

9. (Currently Amended) [[The]] An image reading apparatus of claim 1 for 
processing, for each reading line, image data outputted from an image sensor, said apparatus 
comprising: 

contour detecting means for detecting, for each object reading line, a pixel with the 
quantity of change in density higher than a threshold value as a probable edge point thought to be 
a document edge point, and 

contour correction means for determining whether the probable edge point is a document 
edge point indicating the position of a document edge on the basis of the position of said 
probable edge point, said contour correction means recognizing the probable edge point as the 
document edge point, upon determining the probable edge point to be the document ed ge point, 
wherein 

said contour correction means works out the gradients of a first permissible scope-setting 
straight line passing through an object probable edge point out of permissible scope-setting 
straight lines passing through two probable edge points separated from each other by a specific 
number of reading lines, a second permissible scope-setting straight line passing through said 
probable edge point detected on a second reading line separated from the reading line to which 
said object probable edge point belongs, by one or a plurality of reading lines, and a third 
permissible scope-setting straight line passing through said probable edge point detected on a 
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third reading line separated from the reading line to which said object probable edge point 
belongs, by one or a plurality of reading lines, 

determines a permissible scope on the basis of a gradient difference value between the 
second permissible scope-setting straight line and the first permissible scope-setting straight line 
and a gradient difference value between the third permissible scope-setting straight line and the 
second permissible scope : setting straight line, and 

in case the object probable edge point is present in the permissible scope, recognizes said 
object probable edge point as said document edge point. 

10. (Currently Amended) The image reading apparatus of claim 1 wherein in a 
reading line where [[said]] any document edge point is not recognized, said contour correction 
means recognizes a specific pixel belonging to said reading line as [[said]] a document edge 
point on the basis of document edge points recognized on other reading lines. 

1 1 . (Currently Amended) [[The]] An image reading apparatus of claim 10 for 
processing, for each reading line, image data outputted from an image s ensor, said apparatus 
comprising: 

contour detecting means for detecting, for each object reading line, a pixe l with the 
quantity of change in density higher than a threshold value as a probable edge po int thought to be 
a document edge point, and 

contour correction means for determining whether the probable edge p oint is a document 
edge point indicating the position of a document edge on the basis of the po sition of said 
probable edge point, said contour correction means recognizing the probable e dge point as the 
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document edge point, upon determining the probable edge point to be the document edge point, 
wherein 

in a reading line where said document edge point is not recognized, said contour 
correction means recognizes a specific pixel belonging to said reading line as said document 
edge point on the basis of document edge points recognized on other reading lines, wherein 

said contour correction means recognizes as said document edge point a pixel located at 
the intersection point of a straight line passing through a document edge point recognized on one 
or a plurality of reading lines except for an object reading line and the object reading line. 

12. (Currently Amended) The image reading apparatus of claim 1 wherein said 
contour correction means acquires positional information on said probable edge points point by 
scanning image data in one or a plurality of directions, said image data outputted from said 
image sensor, and recognizes said document edge points point on the basis of positional 
information acquired by scanning in one direction or in different directions. 

13. (Currently Amended) The image reading apparatus of claim 12 wherein when 
[[said]] any probable edge point is not detected on a specific number of consecutive reading lines 
counted from the object reading line in a specific direction where [[said]] a probable edge point 
is detected, said contour correction means scans the image data in an opposite direction, said 
image data outputted from said image sensor. 
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14. (Currently Amended) [[The]] An image reading apparatus of claim 13 for 
processing, for each reading line, imaRe data outputted from an image sensor, said apparatus 
comprising: 

contour detecting means for detecting, for each object reading line, a pixel with the 
quantity of change in density higher than a threshold value as a probable edge point thought to be 
a document edge point, and 

contour correction means for determining whether the probable edge point is a document 
edge point indicating the position of a document edge on the basis of the position of said 
probable edge point, said contour correction means recognizing the probable edge point as the 
document edge point, upon determining the probable edge point to be the document edge point, 
wherein 

said contour correction means acquires positional information on said probable edge 
point by scanning image data in one or a plurality of directions, said image data outputted from 
said image sensor, and recognizes said document edge point on the basis of positional 
information acquired by scanning in one direction or in different directions, and 

when said probable edge point is not detected on a specific number of consecutive 
reading lines counted from the object reading line in a specific direction where said probable 
edge point is detected, said contour correction means scans the image data in an opposite 
direction, said image data outputted from said image sensor, and 

said contour correction means recognizes as said document edge point a pixel located at 
the intersection point between the object reading line and a straight line passing through one or a 
plurality of said document edge points recognized by scanning in a specific direction or a straight 
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line passing through one or a plurality of said document edge points recognized by scanning in 
the other direction. 

15. (Currently Amended) The image reading apparatus of claim 1 which comprises 
thinning out means for recognizing a representative value on the basis of positional information 
on said probable edge points peint detected on one or a plurality of reading lines and 

contour correction means for recognizing the document edge points point on the basis of 
said representative value. 

16. (Previously Presented) The image reading apparatus of claim 1 5 wherein said 
representative value is a middle point between two probable edge points. 

17. (Currently Amended) The image reading apparatus of claim 1, further 
comprising: 

signal generating means for generating effective width signals indicating a document 
contour on the basis of said document edge points point and 

image forming means for generating an image within the document contour on the basis 
of image data outputted from said image sensor and said effective width signals. 

18. (Currently Amended) The image reading apparatus of claim 1 , further comprising 
output substitution means for detecting the outside of a document contour of the image data 
outputted from said image sensor on the basis of said document edge points point, substituting 
the image data outside said document contour with a white image and outputting the data. 
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19. (Currently Amended) The image reading apparatus of claim 1, further comprising 
image data substituting means for detecting the outside of a document contour of the image data 
on the basis of said document edge points point, said image data stored in an image memory for 
storing said image data outputted from said image sensor, and substituting the image data outside 
said document contour with a white image. 

20. (Previously Presented) The image reading apparatus of claim 1, further comprising 
document image reading means for detecting a document contour of the image data on the basis 
of said document edge points, said image data stored in an image memory, and outputting the 
image data within said detected document image contour only. 

21 . (Previously Presented) The image reading apparatus of claim 1 , further comprising 
closing and opening detection means for detecting a document cover to prevent light from 
reaching said image sensor from outside and the opening and closing of said document cover 
and, in case the document cover is opened, actuates said contour detecting means. 

22. (Currently Amended) A processing apparatus for processing image data, 
comprising: 

contour detecting means for detecting a pixel as a probable odgo point pixels as probable 
edge points thought to be [[a]] document edge points pemt and an edge point of a projecting area 
where a light source outside the processing apparatus is projected , said pke4 pixels having a 
higher quantity of change in density than a threshold value, and 
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contour correction means for determining whether [[the]] each probable edge point is a 
docum e nt ^dg^ pni"t indenting th e po s ition of a document e dg e the edge p o int of the projecting 
area or not, on the basis of the position of said probable edge points point, said contour 
correction means recognizing the probable edge points except the edge point of the projecting 
area as the document edge points point as th e document edg e point, upon determining th e 
probabl e edg e point to bo the document edge point . 

23. (Previously Presented) An image reading apparatus for processing image data 
outputted from an image sensor, said apparatus comprising: 

contour detecting means for detecting a pixel with the quantity of change in density 
higher than a threshold value as a probable edge point thought to be a document edge point, and 

contour correction means for recognizing the document edge point indicating the position 
of a document edge on the basis of the position of said probable edge point, wherein 

said contour detecting means is provided with judgement means for detecting an object 
pixel as said probable edge point if the values of the respective pixels are identical when the 
densities of a specific number of consecutive pixels either in the direction of scanning or 
opposite direction of scanning are binarized on a specific slice level, 

when each reading line is scanned in a specific direction and the density values of a 
specific number of consecutive pixels in the opposite direction of scanning from said probable 
edge point are binarized on a specific slice level, said judgement means recognizes said probable 
edge point to which the values of the respective pixels are identical and judges as a first probable 
edge point the probable edge point first recognized out of recognized probable edge points, and 
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wherein when each reading line is scanned in a specific direction and the density values 
of a specific number of consecutive pixels in the direction of scanning from said probable edge 
point are binarized on a specific slice level, said judgement means recognizes said probable edge 
point to which the values for the respective pixels are identical and judges as a second probable 
edge point the probable edge point first recognized out of recognized probable edge points. 

24. (Previously Presented) An image reading apparatus for processing image data 
outputted from an image sensor, said apparatus comprising: 

contour detecting means for detecting a pixel with the quantity of change in density 
higher than a threshold value as a probable edge point thought to be a document edge point, and 

contour correction means for recognizing the document edge point indicating the position 
of a document edge on the basis of the position of said probable edge point, wherein 

said contour detecting means is provided with judgement means for detecting an object 
pixel as said probable edge point if the values of the respective pixels are identical when the 
densities of a specific number of consecutive pixels either in the direction of scanning or 
opposite direction of scanning are binarized on a specific slice level, and 

when the densities of a specific number of consecutive pixels either in the scanning 
direction or the opposite direction of scanning from the object pixel are binarized on a specific 
slice level in an object image of which the density change quantity is regarded by said density 
change calculating means as less than said threshold value and not lower than a second threshold 
value which is less than said threshold value and in case the values of the respective pixels after 
binarization are identical, said judgement means detects said pixels as tentative probable edge 
points. 
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REMARKS 

Claims 1-24 are pending in this application, of which claims 1 and 22-24 are 
independent. Applicants acknowledge, with appreciation, the Examiner's allowance of claims 
23 and 24. Applicants also acknowledge, with appreciation, the Examiner's indication that 
claims 4-6, 9, 1 1 and 14 would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

In this Amendment, claims 1, 3, 4, 5, 7-15, 17-19 and 22 have been amended. Care has 
been exercised to avoid the introduction of new matter. Adequate descriptive support for the 
amendments of claims 1 and 22 should be apparent throughout the originally filed disclosure as, 
for example, the depicted embodiments and related discussion thereof in the written description 
of the specification. Claims 4, 5, 9, 11 and 14, indicated to be allowable, have been amended to 
be in independent form. Claims 3, 7, 8, 10, 12, 13, 15 and 17-19 has been amended to improve 
wording. 

Claims 1, 2, 7, 8, 10, 12, 13, 15-20 and 22 have been rejected under 35 U.S.C. §102(b) 
as being anticipated by Sugiura. 

The Examiner maintained her position on the rejection of these claims under 35 U.S. C. 
§ 102(b). In response, Applicants have amended independent claims 1 and 22, reciting that the 
contour detecting means is configured for detecting probable edge points thought to be a 
document edge point, and an edge point of a projecting area where a light source outside the 
apparatus is projected. The claims further recite that the contour correction means is configured 
for determining whether each probable edge point is the edge point of the projecting area, and 
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recognizing the probable edge points except the edge point of the projecting area as the 
document edge points. 

Sugiura does not disclose, at minimum, detecting the projecting area wherein the shape of 
light source outside the apparatus is projected. Sugiura detects edge points of a document and 
edge points of an image area in the document. Neither the edge points of the document nor the 
edge points of the image area in the document are the edge points of the projecting area. 

In Sugiura, the edge points of the image area in the document are determined by detecting 
the density changes from the white level to the back level (column 5, line 52 to column 7, line 
26). When the change of the density from the white level to the black level is detected in step 
PI 10 of Fig. 6(a), it is decided in step P121 that the present position of the pointer is set to a left 
edge of the image area (column 6, lines 51 to 58). In addition, when the change of the density 
from the white level to the black level is detected in step PI 40 in Fig. 6(b), it is decided in step 
PI 51 that the present position of the pointer is set to a right edge of the image area (column 7, 
lines 23 to 26). The right and left edges are not the edges of the document, but the edges of the 
image area in the document (column 5, line 67 to column 6, line 6). 

In Sugiura, the edge of the document is decided by detecting the change of the density 
from the black level to the white level (column 5, line 52 to column 7, line 11). When the 
change of the density from the black level to the white level is detected in step PI 02 in Fig. 6(a) 
(column 6, lines 29 to 43), the left edge of the image area in the document is determined in the 
step following the step PI 10. Furthermore, when the change of the density from the black level 
to the white level is detected in step PI 32 of Fig. 6(b) (column 6, line 64 to column 7, line 1 1), 
the right edge of the image area in the document is determined in the step following step PI 40. 
Sugiura in column 5, lines 61 to 65 describes that the surrounding area of the document is the 
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black frame. In steps PI 00 and PI 30, the positions of the pointers are set to the top position and 
the bottom end of the CCD 20, respectively (column 6, lines 22 to 26; and column 6, lines 61 to 
63). As far as the document does not reach from the top position to the bottom end of the CCD 
20, the black level outside the document is detected before the white level in the document is 
detected. 

Based on the above discussion, as well as Fig. 2 of Sugiura, it is apparent that neither the 
edge of the document nor the edge of the image area in the document is the edge of the 
projection area. "The location of the edge of a document" in column 5, lines 57 to 58 of Sugiura 
is the point where the density changes from the white level to the black level, and indicates the 
edge of the image area in the document. 

Moreover, even if Sugiura detects the change of the density from the black level to the 
white level in steps PI 02 and PI 32, Sugiura does not teach how to determine the edge of the 
document by excluding the edge points of the projecting area from the detected points, as 
claimed. When Sugiura detects the change of the density from the black level to the white level, 
it determines whether the point is the edge of the image area in the document as mentioned 
above. However, Sugiura does not determine whether the detected point is the edge of the 
document. As shown in Figs. 1 and 6 of the present application, the projecting area 103 may 
extends from the document area 104. It is, thus, necessary to determine whether the detected 
points are the edge points of the document by excluding the edge points of the projecting area 
from the detected points, as claimed. Sugiura does not disclose what is claimed. 

Based on the foregoing, Applicants submit that Sugiura does not identically disclose an 
image reading apparatus and a processing apparatus including all the limitations recited in 
independent claims 1 and 22, respectively, within the meaning of 35 U.S.C. §102. Dependent 
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claims 2, 7, 8, 10, 12, 13 and 15-20 are also patentably distinguishable over Sugiura at least 
because these claims respectively include all the limitations recited in independent claim 1 . 
Applicants, therefore, respectfully solicit withdrawal of the rejection of claims 1, 2, 7, 8, 10, 12, 
13, 15-20 and 22 under 35 U.S.C. § 102(b) for lack of novelty as evidenced by Sugiura, and 
favorable consideration thereof. 

Claim 3 has been rejected under 35 U.S.C. §103(a) as being unpatentable over 
Sugiura in view of Houjiyou et al. 

In response, Applicants submit that claim 3 is patentably distinguishable over Sugiura 
and Houjiyou et al. at least because the claim includes all the limitations recited in claim 1. 
Specifically, Houjiyou et al. does not disclose determining whether the detected points are the 
edge points of the document by excluding the edge points of the projecting area from the 
detected points. Accordingly, Houjiyou et al. does not cure the deficiencies of Sugiura set forth 
above. 

Applicants, therefore, respectfully solicit withdrawal of the rejection of claim 3 under 35 
U.S.C. §1 03(a) and favorable consideration thereof. 

Claim 21 has been rejected under 35 U.S.C. §103(a) as being unpatentable over 
Sugiura in view of Migita et al. 

In response, Applicants submit that claim 21 is patentably distinguishable over Sugiura 
and Migita et al. at least because the claim includes all the limitations recited in claim 1. 
Specifically, Migita et al. does not disclose determining whether the detected points are the edge 
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points of the document by excluding the edge points of the projecting area from the detected 
points. Accordingly, Migita et al, does not cure the deficiencies of Sugiura set forth above. 

Applicants, therefore, respectfully solicit withdrawal of the rejection of claim 21 under 35 
U.S.C. § 103(a) and favorable consideration thereof. 


It should, therefore, be apparent that the imposed rejections have been overcome and that 
all pending claims are in condition for immediate allowance. Favorable consideration is, 
therefore, respectfully solicited. 

To the extent necessary, a petition for an extension of time under 37 C.F.R. 1.136 is 
hereby made. Please charge any shortage in fees due in connection with the filing of this paper, 
including extension of time fees, to Deposit Account 500417 and please credit any excess fees to 
such deposit account. 


Conclusion 


Respectfully submitted, 
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